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preference and methods used for getting access to full-text articles. 
Results revealed that undegraduate students show a preference for familiar, flexible, and easy-to-use information resources 
that provide quick access to information. In addition, they seldom or never attend seminars or conferences, rarely or never 
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abilities, they are ordinary searchers using only one or two terms, with no use of advanced searching techniques such as 
Boolean operators or truncation. 
 
© 2012 The Authors. Published by Elsevier Ltd.  
Selection and/or peer-review under responsibility of The 2nd International Conference on Integrated Information. 
 
Keywords: Information behaviour; Information seeking behaviour; Information searching behaviour; User studies; Astronomy 
___________________________________________________________________________ 
 
∞ Corresponding author. Tel.: +306974960486 
E-mail address: hbrinde@eugenfound.edu.gr 
Available online at www.sciencedirect.com
 2013 he uthors. Published by lsevier td.
Selection and peer-review under responsibility of The 2nd International Conference on Integrated Information
Open access under CC BY-NC-ND license.
Open access under CC BY-NC-ND license.
786   Hara Brindesi et al. /  Procedia - Social and Behavioral Sciences  73 ( 2013 )  785 – 793 
1. Introduction 
There is a large body of literature focused on the investigation of students’ information behaviour, but 
according to [1] Rowley and Urquhart ‘this literature is diffuse, and difficult to draw into a coherent knowledge 
base’. Moreover, although there is significant research concerning undergraduate students of various disciplines, 
it is not focused on undergraduate students of astronomy and physics. A few data concerning them indirectly, we 
can find in works that study undergraduate scientists in general. For example, [2] Tenopir tried to determine how 
undergraduate science students perceive journal literature and how they use digital library resources.  
Additionally to the above mentioned, although the investigation of astronomers’ information behaviour has 
already been an area of research abroad, ‘not many studies have been done on the information-seeking behaviour 
of physicists and astronomers and the methods they utilise for finding information’, as [3] Jamali reported, but on 
the other hand we must highlight the importance of studying each discipline separately. The findings of [4] 
Whitmire on this issue, are of great interest. Whitmire, using the Biglan model of disciplinary differences found 
significant disciplinary differences in undergraduates' information seeking patterns among undergraduates of soft, 
pure, and life disciplines. Furthermore, [5] Marchionini also refers to the importance of domain, because it affects 
several of the subprocesses that make up the information seeking process. For example, domains employ 
different mixes of search systems and search strategies. Apart from all these, [3] Jamali, also refers to the 
significance the study of astronomers and physicists has, as, among others, "they have played a significant role in 
scholarly communication and publishing, they are renowned for having one of the, apparently, most efficient 
information systems and the best organised literature in sciences, they are known as innovators in methods of 
scholarly communication, as well as physics and astronomy are expensive sciences".  
This paper is part of a broader research currently in progress, whose main goal is the recording of information 
seeking behavior of people occupied with astronomy in Greece. In our previous steps we focused on professional 
astronomers (professors, researchers and PhD students). In this step our focus is on undergraduate students, in an 
effort to comprehend more deeply the educational environment of astronomy, to understand the gaps between the 
real professionals and students, and to reveal the needs and shortages of astronomers to be, in order to make some 
suggestions for their empowerment during their preparation to get out to work and real research. Apart from all 
these, regarding the Greek students, there is no bibliography specified to undergraduates, let alone to astronomy 
undergraduates. The only work is by [6] Korobili, which has revealed some interesting data about the behavior of 
graduate students of Philosophy and Engineering at Aristotle University of Thessaloniki.  
Conclusively, the primary aim of this study is the investigation of the information seeking and searching 
behaviour of students of physics and astronomy in Greece. Specifically, it is focused on investigating the 
following aspects: students’ personal information, such as semester and gender, students’ frequency and 
capabilities of information searching, students’ interest in keeping up-to-date, students’ frequency and reasons for 
use and non-use of specific information sources, students’ searching behavior and students’ reading preference 
and methods used for getting access to full-text articles. 
2.  Research methods  
An online or print questionnaire was used in order to collect data for students’ information behavior. The 
questionnaire was made available for a period of two months during the spring semester 2012. It was intended 
only for undergraduate students of the National and Kapodistrian University of Athens Faculty of Physics, 
Department of Astrophysics, Astronomy and Mechanics. The astronomy modules are optionally taught after the 
3rd of the 4 years of the faculty’s curriculum (after the 6th semester) and students decide for themselves whether 
they follow or not the astronomy direction. However, for the purpose of this survey, we decided to distribute the 
questionnaire to all undergraduate students (physicists and astronomers) of the spring semesters. This strategy 
gave us the opportunity to compare the information behaviour between those who have the astronomy specialty 
and those who have not. Consequently, the semesters examined were: the 2nd, 4th, 6th, 8th, 10th etc. For a better 
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analysis of our results we divided the semesters into three groups: the first group includes the 2nd semester, the 
second group comprises the 4th and the 6th semester and the third group the 8th and over (8th+).  
For the creation of the questionnaire, two sources of information were used: a) the previous user studies on 
scientists’ seeking and searching behavior, and b) the data gathered by 2 (two) face-to-face semi-structured 
interviews with undergraduate students. The purpose of the interviews was first to understand the information 
behavior of Greek students in order to get a general idea of it and second to create questions for our 
questionnaire. The questionnaire was sent to 893 undergraduate students (physicists and astronomers).  
3.  Results 
3.1. Characteristics of sample population 
A hundred and three (103) students responded to the survey (11.5% response rate), of whom 59.2% were 
male and 40.8% female. Furthermore, 38 students (54.2%) had the specialty of astronomy. Finally, 
concerning students’ semesters, results showed that the majority of students studying in the third group 
(52%), 30.4% of the respondents belonged to the first group and 17.6% to the second group.  
3.2.  Frequency and capabilities of information searching 
Students were invited to evaluate their searching capabilities. For this reason they had to complete 2 (two) 
questions. The first one asked students whether they are able to retrieve what they are searching for. The majority 
of the respondents (59.8%) answered ‘most of the times’, 29.4% ‘many times’, 8.8% ‘always’ and 2% ‘rarely’. 
Fortunately nobody answered ‘never’. Results showed that there were no significant differences between males 
and females, physicists and astronomers and among students studying in different semesters. The second question 
invited students to rate their searching skills using a 7-point Likert scale. Results showed that students seemed to 
be satisfied with their capabilities when the mean was the number 5. In addition, it appears that males and the 
third group (semesters) evaluated themselves as more capable than females and the first and second groups.  
Then, students had to specify the time spent for specific tasks. These tasks were: a) information searching for 
specific publications (bibliography) provided by professors, b) information searching for no specific publications, 
c) information searching for astronomical data, d) information searching for personal interest, e) information 
searching in library collection and f) information searching in the library’s website. For the analysis of this 
question, we measured the median, the upper and lower quartiles. The following key outcomes are based on the 
50% of the respondents: 1) Students specified that they do not use the website of their library at all, 2) Students 
specified that they spend approximately 0.92 hours/month at the library, 3) Students specified that they spend 
approximately 1.5 hours/month for information searching for specific publications (bibliography) provided by 
professors, 4) Students specified that they spend approximately 2 hours/month for information searching for no 
specific publications, 5) Students specified that they spend approximately 1 hour/month for information 
searching for astronomical data and 6) Students specified that they spend approximately 3 hours/month for 
information searching for personal interest. 
Finally, students were asked to specify what kind of problems they face when they search for information. 
They were provided with a list of potential problems and asked to rank them. There was also the ‘other’ option 
where respondents could indicate any other problem. The most common problem cited was the ‘dubious quality 
of information (44.7%). Also students chose the ‘plethora of information’ (21.4%), the ‘unavailability of full-text 
article’ (15,5%), the ‘lack of full-text access to older journal articles’ (4.9%), the ‘lack of items in the library 
collection’ (2.9%) and the ‘difficulties of accessing information sources from home’ (1%). 3.9% of the 
respondents (males) stated that they had no problems at all so far. There were no significant differences between 
physicists and astronomers and among students studying in different semesters. Students belonged to the third 
group (semesters) mentioned the ‘unavailability of full-text article’ and the ‘lack of items in the library 
collection’ as major problems.  
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3.3.  Interest in keeping up-to-date  
Most of the respondents (62.1%) indicated that they did not use social networks in order to keep themselves 
up-to-date and exchange scientific knowledge. It is worth noticing that astronomers seemed to be less addicted to 
social networks; 71.1% of them specified that they were members of a social network when the percentage for 
physicists, was 56.9%. In addition, students of the first group (semesters), were more willing to subscribe to 
social networks than those of the second and third groups; 51.6% of those belonged to the first group gave 
negative answer, 77.8% to the second group and 64.2% to the third group. Finally, females seemed to enjoy more 
to be members of social networks (positive answer 45.2%) than males (positive answer 32.8%). A number of 
students specified the lack of time as a primary reason for not being a member of a network. 
3.4.  Frequency and reasons for use and non-use of specific information sources 
In order to investigate the way that students use different information sources, they were provided with a list 
of specific information sources and they were asked to indicate which of them they use and how often. The 
analysis of this question showed that the information sources mostly used in daily base or at least once or twice a 
week, were: Google (96.1%), Electronic reference material (such as Wikipedia) (79.7%) and Websites (76.7%). 
The least favoured ones were: ISI Web of Science (2.8%), SPIRES 1% and Web of knowledge 1%. All details 
are provided in Table 1. There were no significant differences between the answers provided by males and 
females.  
Table 1: Use of information sources (%) 
Electronic sources (%) Very often or 





Once or twice 
in six months 






Google 96.1 2.9 0.0 0.0 1.0 0.0 100.0 
Online reference material 79.7 11.7 1.9 1.9 1.9 2.9 100.0 
Websites 76.7 11.7 1.9 2.9 2.9 3.9 100.0 
Electronic books 55.4 13.6 18.4 6.8 1.9 3.9 100.0 
Print books 53.3 24.3 14.6 4.9 1.0 1.9 100.0 
Professors’ advices 37.9 32.0 20.4 6.8 1.9 1.0 100.0 
Google Scholar 23.3 12.6 13.6 17.5 27.2 5.8 100.0 
E-journals 31.1 19.4 30.1 13.6 1.9 3.9 100.0 
Print reference material 27.2 23.3 27.2 15.5 1.9 4.9 100.0 
Print journals 23.4 20.4 35.9 16.5 1.9 1.9 100.0 
Citations 22.2 31.1 28.2 13.6 1.0 3.9 100.0 
Library catalogs 14.5 16.5 26.2 14.6 13.6 14.6 100.0 
Databases for observations 8.7 7.8 17.5 16.5 41.7 7.8 100.0 
ADS 8.9 8.7 12.6 22.3 45.6 1.9 100.0 
ArXiv 8.8 8.7 19.4 16.5 44.7 1.9 100.0 
Conferences/occupational meetings 5.8 12.6 40.8 35.0 2.9 2.9 100.0 
ISI Web of Science 2.8 3.9 14.6 16.5 57.3 4.9 100.0 
SPIRES 1.0 1.9 8.7 21.4 63.1 3.9 100.0 
Web of knowledge 1.0 3.8 11.7 20.4 59.2 3.9 100.0 
 
In addition, students were asked to indicate what type of information needs they satisfy, when they use each of 
the aforementioned sources. In order to have a clear picture, students were given a list of specific information 
needs: a) when they search for specific publications, such as a journal title (InfoNeed_1), b) when they search for 
information, but not for specific publications (InfoNeed_2), c) when they search for astronomical data 
(InfoNeed_3), d) when they search for any kind of information, but for personal interest (InfoNeed_4) and e) 
when they search for introductory data for a subject (InfoNeed_5). Results are presented in Table 2.  
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Table 2: Information needs and electronic sources (%) 
Information need Electronic sources used (%) 
InfoNeed_1 Google (24.24%) - Electronic books (9,09%) - Print journals (7,07%) - Print books (6,06%) 
InfoNeed_2 Google (32,32%) – Online reference material (13,13%) – Websites (11,11%) - Professors’ advices (10,10%) 
InfoNeed_3 Google (19,19%) - Websites (9,09%) - Online reference material (9,09%) - Databases with observations 
(8,08%) - ADS (6,06%) - ArXiv (5,05%) 
InfoNeed_4 Google (31,31%) - Online reference material (15,15%) - Websites and Print books (8,08%) 
InfoNeed_5 Google (26,26%) - Online reference material (16,16%) - Professors’ advices (11,11%) - Print books (9,09%) - 
Websites (7,07%) 
 
Then, students were invited to specify the reasons for non-use specific information sources. The most cited 
reasons provided were: the ‘lack of familiarity’ and the ‘inconvenience in use’. A significant number of students 
also stated that they did not even know about them. On the contrary, the main reason for using Google, Websites, 
and Online reference material – resources the most often used – were: the ‘ease of use’ and the ‘familiarity’. 
Other reasons specified were: the ‘speed’ and the ‘ease access’. 
Finally, it is worth mentioning that there were differences in the use of electronic sources between physicists 
and astronomers. The following table (Table 3) presents the use of aforementioned databases from physicists and 
astronomers. The last column describes the significant statistical relationship between the specialty and the 
familiarity with each source. Similarly, students studying in larger semesters (the second and third groups) seem 
to prefer the specialized databases.  
Table 3: Use of Information sources from students with astronomy specialty and without (%) 
Information source Astronomers Physicists Statistical data 
ADS 83.3% 37.7% Χ2=19.017, df=1, p<0.01 
ArXiv.org 74.3% 45,2% Χ2=7.689, ..df=1, p<0.01 
Databases with observations 83.9% 41.7% Χ2=14.779, df=1, p<0.01 
Google scholar 85.7% 63.8% Χ2=5.208, ..df=1, p<0.05 
3.5. Searching behaviour 
Regarding searching behavior of students, they were asked to specify which searching techniques they prefer 
to use. There were given a list of 6 (six) techniques and were invited to specify which of them they use and how 
often. These techniques were: 1) search with one term, 2) search with more than one term, 3) search with terms 
provided in the provided bibliography, such as author’s name or title, 4) search with using Boolean operators, 5) 
search with using the method of truncation, and 6) search with using new terms found in the initial results. The 
answers to this question revealed that the vast majority of students did not use advanced searching techniques, 
such as the Boolean operators and the method of truncation; 33% of them did not hesitate to admit that they did 
not even know the Boolean operators and 37.9% of them the method of truncation. In addition, 31.1% of the 
respondents had not ever used the Boolean operators and 33% of them the method of truncation (Table 4).  
Table 4: Searching techniques (%) 
Techniques (%) Very often or 





Once or twice 
in six months 






One term 79.6 12.6 5.8 1.0 1.0 0.0 100.0 
More than one terms 91.2 6.8 0.0 0.0 1.0 1.0 100.0 
Provided bibliography 68.9 17.5 6.8 3.9 1.9 1.0 100.0 
Boolean operators 8.7 5.8 21.4 31.1 33.0 0.0 100.0 
Truncation 4.8 2.9 21.4 33.0 37.9 0.0 100.0 
New terms / initial results 42.7 20.4 20.4 9.7 2.9 3.9 100.0 
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All of the above results did not present notable differences between physicists and astronomers and among 
various semesters. Though, a slight difference was observed between males and females. Female participants 
showed a preference on using more than one keywords than using only one, while male participants showed a 
preference on using one keyword than using more than ones. Furthermore, women appeared to use more the 
truncation technique than men. It is worth mentioning that our assumption about correlation that could exist 
between searching techniques and extended usage of certain information sources, such as ADS, SPIRES, arXiv, 
ISI Web of Science, or Web of Knowledge, was not verified by the results. 
Then students were invited to specify the way they search for information in ADS. The searching techniques 
provided by ADS are: a) basic search, b) title words, c) author name, d) object, e) abstract / keywords, f) Boolean 
operators and g) citations. The majority of students who answered to this question were astronomers belonged to 
the third group (semesters). Table 5 describes hierarchical the use of ADS’ searching techniques. Students were 
asked to rank the aforementioned techniques according to their usage. Results showed that students used certain 
practices, but the most cited one was the ‘basic search’ followed by ‘title words’ and ‘abstract / keywords’.  
Table 5: Searching techniques in ADS (%) 
Techniques (%) 1st  2nd  3rd  4th  5th  6th  7th  No answer Total 
Basic search 10.6 1.0 1.9 1.0 1.0 0.0 0.0 84.5 100.0 
Title words 6.9 1.9 5.8 1.9 0.0 0.0 0.0 83.5 100.0 
Author name 2.8 4.8 1.0 1.9 1.0 1.0 0.0 87.5 100.0 
Object 4.8 1.9 1.0 0.0 1.0 0.0 0.0 91.3 100.0 
Abstract / Keywords 5.8 6.8 2.9 1.0 0.0 0.0 0.0 83.5 100.0 
Boolean operators 1.0 0.0 0.0 0.0 0.0 0.0 1.0 98.0 100.0 
Citations 0.0 0.0 2.0 1.9 0.0 1.0 0.0 95.1 100.0 
 
When students were asked about how they improve their search results, they ranked the methods provided as 
following: their first choice was the ‘change keywords’ (83.5%), their second choice was the ‘change information 
source’ (8.7%), their third choice was the ‘change searching techniques’ (5.8%) and their fourth choice was the 
‘abandon effort’ (1.9%). There were no significant differences between physicists and astronomers and among 
those studying in different semesters. Some students said, during face-to-face interviews, that their professors or 
some senior students have helped them a lot with providing them with valuable instructions and explaining them 
how to use some specialised information resources, such as ADS. Finally, for the purpose of the survey we 
attempted to understand how students judge information’s relevance to their information needs. The most cited 
way was the ‘content of publication’ (32%) followed by the ‘title’ (13,6%), the ‘keywords’ (13,6%) and the 
‘abstract’ (12,6%). The least cited ways were: the ‘source’s recommendation’ (8,7%), the ‘author’ (7,8%), the 
‘conclusions’ (1,9%), the ‘source’s reputation’ (7,8%), the ‘introduction’ (1,9%) and the ‘diagrams’ (1,9%). 
There were no significant differences between physicists and astronomers and among students studying in  
different semesters. 
3.6.  Reading preference and methods used for getting access to full-text articles 
When students were asked to indicate how they prefer to read an online publication, such as a journal title, the 
majority of them showed a preference for reading online either the entire article (35.0%) or part of the article 
(28.2%). Their third choice was to download the entire article in order to read it later (16.5%) and their fourth 
choice to print it out (8.7%). There were no significant differences between physicists and astronomers and 
among students studying in different semesters.  
Then students were invited to specify what they do when they do not have full-text access to a journal article. 
The majority of them revealed that they would apply to their Department’s library (61.2%), while other options 
were either to contact a professor and ask him whether he could provide them with the article (21.4%) or to 
attempt to communicate with the author(s) of the article (3.9%). Results showed that there were no significant 
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differences between physicists and astronomers and among students studying in different semesters. Finally, it is 
worth mentioning that the statistical manipulation showed that there was a weak positive correlation between the 
time students spent in the library and their tendency to apply to the library for a full-text article (rho=0.255, 
p<0.05). 
 
4. Conclusions  
Results showed that students use a variety of information resources in order to satisfy their information needs. 
However, it is worth mentioning that they do not seem to be aware of all the available information resources 
provided by their library, to use the library's website to its full potential and to spend satisfactory time in library's 
premises. They prefer to visit the library for simple reasons, such as for getting access to a journal article. The 
problem becomes even more intense when students, especially those studying in the smaller semesters, search for 
information without having an introductory bibliography. But, when students have to search for information 
based on bibliography provided by their professors, they tend to use, apart from Google, other sources too, even 
printed ones, books or journals. Analytically, when they have to choose between print or electronic format, they 
prefer the electronic one, with the only exception of printed books, which are used quite the same as electronic 
ones. In addition, when students were given a list of potential electronic resources and asked to specify which 
they prefer to use and what their reasons for, they specified that Google, Electronic reference material, such as 
Wikipedia and Websites are the resources with the heaviest use. On the contrary, the least cited ones were: ISI 
Web of Science, Conferences and occupational meetings, SPIRES and Web of knowledge. The main reasons for 
using Google, Electronic reference material and Websites were the fact that students a) feel more familiar with 
these specific resources and b) characterise them as ‘easy-in-use’. It is also clear that students use these 
information resources for a variety of purposes, such as for personal interest or for getting access to a specific 
bibliography. No matter what the reason is, Google, Electronic reference material and Websites remain as the 
primary information sources for students. This finding seems to verify previous studies; [2] Tenopir also resulted 
in that students feel comfortable with general search engines, but are less familiar with specialized sources and 
journals. 
It is worth mentioning that the use of electronic resources is slightly different between phycisists and 
astronomers and those studying in different semesters. Conclusively, it is noticed that students studying in the 
larger semesters or were astronomers, seem to use more specialised information resources, such as ADS and 
ArXiv.org. Nevertheless, ADS and ArXiv, the two most significant sources of information for physicists and 
astronomers, are not even known among students of even larger semesters. When students were invited to specify 
the reasons for not using such resources, they answered “lack of familiarity” followed by “inconvenience in use”. 
The non use of eprint server of ArXiv is consistent with the issue arisen from [2] Tenopir's study. Specifically she 
underlines that "although they are familiar with them, the graduate and undergraduate students in our focus 
groups do not use preprints or preprint databases".  
Regarding their searching behavior, they adopt a relatively unsophisticated, simplistic approach to searching 
and limited or no use of Boolean operators or other advanced searching techniques, such as the method of 
truncation. They use one or more searching terms provided either by their professors (bibliography) or by their 
initial results. They tend to use the same techniques even in databases like ADS, although they could achieve far 
more interesting and better results by using the numerous alternative options it offers. When they asked to specify 
how they search in ADS, results revealed that their first choice was to use the ‘Basic search’ followed by the ‘title 
words’ and the ‘keywords’. But, no matter their poor searching capabilities, students feel confident about 
themselves concerning the way they search for relevant information. They believe that they have the appropriate 
knowledge to choose the right information resource and use it to their full potential. Specifically, when students 
were asked to indicate how often they retrieve information relevant to their needs, the majority of them specified 
either ‘most of the times’ or ‘many times’. Similarly, when they were invited to evaluate their searching 
capabilities using a Likert scale from 1 to 7, the average number was 5. Students studying in larger semesters 
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seem to be more confident about their searching capabilities. Nevertheless, it is interesting that students stated 
that their main problems were: the dubious quality of information, the plethora of information, and the 
unavailability of the full text of articles. Very few people stated that they have no problems at all.  
No matter their searching capabilities, there are moments that students are not satisfied with their retrieved 
data and want to improve them. The most cited method of getting more accurate information was by ‘change 
keywords’. Fortunately, only the 1.9% of the respondents specified that they would abandon their efforts. Other 
options were either to change information resource or searching technique. These results are consistent with the 
results of the graduate Greek students' study by [6] Korobili where the authors underline: "More specifically, they 
mostly “change the keyword or keywords” followed by “choose another source". Regarding the way that students 
identify information, such as a journal article, as relevant or irrelevant to their information needs, results showed 
that they were mainly based on the ‘content of publication’ followed by the ‘title’, ‘keywords’ or ‘abstract’. Their 
least favourable methods were: the ‘diagrams’, the ‘introduction’ and the ‘source’s reputation’. There were no 
significant differences of the methods provided by physicists and astronomers and those studying in different 
semesters.  
Finally, results showed that students do not often gather information from conferences and occupational 
meetings or be members of social networks in order to keep themselves up-to-date and exchange scientific 
knowledge. A number of students specified the lack of time as a primary reason for not being a member of a 
network. Females, astronomers and students studying in the first group (semesters) seemed to be more interested 
in subscribing to social networks, such as blogs.  
5. Discussion and Future work 
The analysis of our results revealed interesting outcomes concerning the information seeking behavior of 
undergraduate students of astronomy and physics in Greece. But, we realize that more in depth research is needed 
in order to explore the different and more specific aspects of students’ information behavior. Qualitative research 
methods, such as interviews and observations could help us complete the profile of our target group. This is the 
reason why these methods will constitute our immediate future plans. We are planning to confirm or not some 
issues arisen from this study; for example if students of astronomy do not really use social networks or if they do 
not really attend conferences and occupational meetings. In addition, it would be interesting to know how 
students use Google and Wikipedia and to gather some more details about their searching behavior. Furthermore, 
we are interested in comparing the results of this study with the results of the former one – the information 
behavior of professional astronomers.  
As some students revealed, during face-to-face interviews, the major help for them concerning the use of 
specialised sources of information, such as ADS and ArXiv, comes from some professors and senior students. 
Our study reveals the need for a more organised way in order to give instructions on how to seek and search for 
information. This type of guidance requires the collaboration between the library and faculty members. What is 
obviously needed, is not only a homogeneous bibliographic instruction seminar, but also a structured information 
literacy program. This program should be organized according to the special characteristics of astronomy 
students’ information behaviour and satisfy all of students’ needs.  
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